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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve heat aging of a graft copolymer obtained by graft 
polymerization of a specific monomer onto a propylene polymer material by admixing 
therewith a sterically hindered phenol compound and a specific mercapto compound. 
SOLUTION: There is employed a graft copolymer obtained by graft polymerization, onto a 
trunk of a propylene polymer material, of a polymerizable monomer selected from the 
group consisting of vinyl-substituted aromatic compounds, unsaturated fatty acids or 
esters thereof, unsaturated aliphatic dicarboxylic anhydrides and mixtures thereof. With 
this copolymer are admixed about 0.05 to about 0.5% of a sterically hindered phenol 
compound and about 0.5 to about 5.0% of zinc 2-mercaptobenzothiazole, zinc 2- 
mercaptotoluimidazole or zinc 2-mercaptobenzimidazole, the wt. being based on the total 
wt. of the composition. With the composition can be further incorporated a rubber 
component, a propylene polymer material having a broad mol.wt. distribution, an inorganic 
filler such as CaC03, talc or the like, a glass fiber or the like. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is a constituent. At the trunk of (1) propylene polymer ingredient (a) vinyl permutation 
aromatic compound, (b) Unsaturated fatty acid or its ester, the anhydride of (c) partial saturation 
aliphatic series dicarboxylic acid, and (d) — the graft copolymer which carried out the graft 
polymerization of the polymerization monomer chosen from the group which consists of those 
mixture — (2) About 0.05% - about 0.5% per total weight of a constituent of steric hindrance 
phenolic compound, and about 0.5% - about 5.0% per total weight of (3) constituents of zinc 2- 
mercaptobenzothiazole, a zinc 2-mercapto torr imidazole, or zinc 2-mercapto benzimidazole — since 
— the constituent characterized by changing. 

[Claim 2] The crystalline homopolymer of the propylene with which a propylene polymer ingredient 
has a larger isotactic characteristic than 80, and the (b) propylene, When it is a crystalline copolymer 
with the olefin chosen from the group which consists of ethylene and the alpha olefin of C4-C10 and 
an olefin is ethylene When the maximum polymerization ethylene content is 1 0 % of the weight and 
an olefin is an alpha olefin of C4-C10 The crystalline copolymer which those maximum 
polymerization contents are 20 % of the weight, and has a larger isotactic characteristic than 85, and 
the (c) propylene, It is a crystalline terpolymer with two sorts of olefins chosen from the group which 
consists of ethylene and the alpha olefin of C4-C8. When the alpha olefin content of the maximum 
polymerizations C4-C8 is 20 % of the weight and one of the olefins is ethylene The crystalline 
terpolymer which the maximum polymerization ethylene content is 5 % of the weight, and has a 
larger isotactic characteristic than 85, (d) The propylene homopolymer which is an olefin polymer 
constituent and has the isotactic characteristic of 80% - about 99% of (i) abbreviation, Or the 
copolymer of the (a) propylene and ethylene, the (b) propylene, ethylene, and a CH2=CHR alpha- 
olefin (here, R) By the copolymer chosen from the group which consists of the alpha-olefin defined 
by the (c) propylene and (i), and (b) and it was the straight chain or the branched alkyl group of C2- 
C8 The copolymer which about 85% - about 99% of propylene is contained, is larger than about 
80%, and has an isotactic characteristic to about 98% About 10% - about 50 % of the weight, (ii) It is 
a linear copolymer intrinsically [ the semicrystallinity which has about 20% - about 60% of degree of 
crystallinity by the differential scanning calorimeter ]. (a) The ethylene which contains ethylene 50% 
or more, a propylene, and the alpha-olefin which defined by (b), (i), and (b) About 1% - about 10%, 
Contain both ethylene and an alpha-olefin about 80% to about 95% preferably about 50% to about 
98%. The alpha-olefin which ethylene, a propylene and (i), and (b) defined, And contain the alpha- 
olefin which (c), (i), and (b) defined 50% to 98%. It is chosen out of the group which consists of the 
alpha-olefin defined as ethylene by (i) and (b). In a room temperature or ambient temperature to a 
xylene an insoluble copolymer About 3% - about 20 % of the weight, And (iii) it is the copolymer of 
(a) ethylene and a propylene. The copolymer of 20% - less than 40% of ethylene content, (b) 
ethylene, It is a copolymer with a propylene and the alpha-olefin which (i) and (b) defined. An 
alpha-olefin exists in about 1% - about 10% of amount, and the existing ethylene and the alpha- 
olefin They are the copolymer which is 20% - less than 40%, and a copolymer with the alpha-olefin 
defined as (c) ethylene by (i) and (b). It is chosen out of the group which consists of the copolymer 
which contains an alpha-olefin 20% to less than 40%, and contains diene about 0.5% to about 10% 
in arbitration. With ambient temperature by xylene soluble It has the intrinsic viscosity of about 1.5 - 
about 4.0 dl/g. The total quantity of the ethylene unit in an olefin polymer constituent or an alpha- 
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olefin unit or the total quantity of the unit of ethylene and an alpha-olefin When both exist in an 
olefin polymer constituent, the total quantity of (ii) and (iii) is based on all olefin polymer 
constituents, including the copolymer which is about 1 5% - about 35% about 40% to about 80% of 
the weight. It is about 65% - about 80%, and the weight ratio of (ii)/(iii) is less than 4.0. The ethylene 
in (ii)-f(iii), the alpha-olefin of C4-C8, or the total content of those combination The olefin polymer 
constituent which is less than 50%, is prepared by at least two steps of polymerizations, and has the 
bending elastic modulus of less than 150 MPas, And the crystalline propylene homopolymer which 
is (e) thermoplasticity olefin and has a larger isotactic characteristic than 80, Or the copolymer of (a) 
ethylene and a propylene, (b) ethylene, It is the crystalline copolymer chosen from the group which 
consists of a propylene, a terpolymer with the alpha olefin of C4-C8, and the copolymer of (c) 
ethylene and the alpha olefin of C4-C8. The copolymer which has more propylenes [ than 85% ] 
content and a larger isotactic characteristic than 85 About 10% - about 60%, (ii) The copolymer of 
(a) ethylene and a propylene, (b) ethylene, It is the amorphism copolymer chosen from the group 
which consists of a propylene, a terpolymer with the alpha olefin of C4-C8, and the copolymer of (c) 
ethylene and the alpha olefin of C4-C8. Less than 70% of ethylene is included in arbitration 
including about 0.5% - about 10% of diene. To a xylene a meltable copolymer with an ambient 
temperature About 20% - about 60% and (iii) ethylene, It is a copolymer with a propylene or the 
alpha olefin of C4-C8. the thermoplastic olefin which contains an insoluble copolymer in a xylene 
about 3% to about 40% with ambient temperature — since — the constituent according to claim 1 
which is chosen from the group which changes and has the bending elastic modulus of less than 
1 200 MPas more greatly than 1 50MPa. 

[Claim 3] The constituent according to claim 1 whose monomer is styrene. 

[Claim 4] The constituent according to claim 1 whose monomers are styrene, alpha methyl styrene, 
and a maleic anhydride. 

[Claim 5] The constituent according to claim 1 whose monomers are methyl methacrylate and 
methyl acrylate. 

[Claim 6] (a) The constituent according to claim 1 which contains further the rubber component 
chosen more than from a kind of the group which consists of olefin copolymer rubber, a (b) mono- 
alkenyl aromatic hydrocarbon-conjugated diene block copolymer, and (c) core-shell rubber about 2% 
to about 30% on the basis of the total weight of a constituent. 

[Claim 7] The constituent according to claim 1 which contains further the large propylene polymer 
ingredient of molecular weight distribution which has about 5 - about 60 Mw/Mn and about 0.5 - 
about 50 melt index about 5% to about 90% on the basis of the total weight of a constituent. . 
[Claim 8] (a) The constituent according to claim 1 which contains further the inorganic bulking 
agent chosen from the group which consists of a calcium carbonate and (b) talc about 20% to about 
35%. 

[Claim 9] The constituent according to claim 1 which contains a glass fiber about 20% to about 50% 
further. 

[Claim 10] It is the approach of improving heat aging of a graft copolymer. At the trunk of a 
propylene polymer ingredient (a) A vinyl permutation aromatic compound, (b) unsaturated fatty 
acid, or its ester, (c) — the anhydride of partial saturation aliphatic series dicarboxylic acid, and (d) — 
the graft copolymer which carried out the graft polymerization of the polymerization monomer 
chosen from the group which consists of those mixture per total weight of a constituent, and (1) — 
about 0.05% - about 0.5% of steric hindrance phenolic compound — (2) — the approach characterized 
by mixing with combination with about 0.5% - about 5.0% of zinc 2-mercaptobenzothiazole, a zinc 
2-mercapto ton imidazole, or 2-mercaptobenzimidazole. [ and ] 

[Claim 11] The crystalline homopolymer of the propylene with which a propylene polymer 
ingredient has a larger isotactic characteristic than 80, and the (b) propylene, When it is a crystalline 
copolymer with the olefin chosen from the group which consists of ethylene and the alpha olefin of 
C4-C10 and an olefin is ethylene When the maximum polymerization ethylene content is 10 % of the 
weight and an olefin is an alpha olefin of C4-C10 The crystalline copolymer which those maximum 
polymerization contents are 20 % of the weight, and has a larger isotactic characteristic than 85, and 
the (c) propylene, It is a crystalline terpolymer with two sorts of olefins chosen from the group which 
consists of ethylene and the alpha olefin of C4-C8. When the alpha olefin content of the maximum 
polymerizations C4-C8 is 20 % of the weight and one of the olefins is ethylene The crystalline 
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terpolymer which the maximum polymerization ethylene content is 5 % of the weight, and has a 
larger isotactic characteristic than 85, (d) The propylene homopolymer which is an olefin polymer 
constituent and has the isotactic characteristic of 80% - about 99% of (i) abbreviation, Or the 
copolymer of the (a) propylene and ethylene, the (b) propylene, ethylene, and a CH2=CHR alpha- 
olefin (here, R) By the copolymer chosen from the group which consists of the alpha-olefin defined 
by the (c) propylene and (i), and (b) and it was the straight chain or the branched alkyl group of C2- 
C8 The copolymer which about 85% - about 99% of propylene is contained, is larger than about 
80%, and has an isotactic characteristic to about 98% About 10% - about 50 % of the weight, (ii) It is 
a linear copolymer intrinsically [ the semicrystallinity which has about 20% - about 60% of degree of 
crystallinity by the differential scanning calorimeter ]. (a) The ethylene which contains ethylene 50% 
or more, a propylene, and the alpha-olefin which defined by (b), (i), and (b) About 1% - about 10%, 
Contain both ethylene and an alpha-olefin about 80% to about 95% preferably about 50% to about 
98%. The alpha-olefin which ethylene, a propylene and (i), and (b) defined, And contain the alpha- 
olefin which (c), (i), and (b) defined 50% to 98%. It is chosen out of the group which consists of the 
alpha-olefin defined as ethylene by (i) and (b). In a room temperature or ambient temperature to a 
xylene an insoluble copolymer About 3% - about 20 % of the weight, And (iii) it is the copolymer of 
(a) ethylene and a propylene. The copolymer of 20% - less than 40% of ethylene content, (b) 
ethylene, It is a copolymer with a propylene and the alpha-olefin which (i) and (b) defined. An 
alpha-olefin exists in about 1 % - about 1 0% of amount, and the existing ethylene and the alpha- 
olefin It is a copolymer with the alpha-olefin defined as the copolymer and (c) ethylene which are 
20% - less than 40% by (i) and (b). It is chosen out of the group which consists of the copolymer 
which contains an alpha-olefin 20% to less than 40%, and contains diene about 0.5% to about 10% 
in arbitration. With ambient temperature by xylene soluble It has the intrinsic viscosity of about 1.5 - 
about 4.0 dl/g. The total quantity of the ethylene unit in an olefin polymer constituent or an alpha- 
olefin unit or the total quantity of the unit of ethylene and an alpha-olefin When both exist in an 
olefin polymer constituent, the total quantity of (ii) and (iii) is based on all olefin polymer 
constituents, including the copolymer which is about 15% - about 35% about 40% to about 80% of 
the weight. It is about 65% - about 80%, and the weight ratio of (ii)/(iii) is less than 4.0. The ethylene 
in (ii)+(iii), the alpha-olefin of C4-C8, or the total content of those combination The olefin polymer 
constituent which is less than 50%, is prepared by at least two steps of polymerizations, and has the 
bending elastic modulus of less than 1 50 MPas, And the crystalline propylene homopolymer which 
is (e) thermoplasticity olefin and has a larger isotactic characteristic than 80, Or the copolymer of (a) 
ethylene and a propylene, (b) ethylene, It is the crystalline copolymer chosen from the group which 
consists of a propylene, a terpolymer with the alpha olefin of C4-C8, and the copolymer of (c) 
ethylene and the alpha olefin of C4-C8. The copolymer which has more propylenes [ than 85% ] 
content and a larger isotactic characteristic than 85 About 10% - about 60%, (ii) The copolymer of 
(a) ethylene and a propylene, (b) ethylene, It is chosen out of the group which consists of a 
propylene, a terpolymer with the alpha olefin of C4-C8, and the copolymer of (c) ethylene and the 
alpha olefin of C4-C8, and is an amorphism copolymer. Less than 70% of ethylene is included in 
arbitration including about 0.5% - about 10% of diene. To a xylene a meltable copolymer with an 
ambient temperature About 20% - about 60% and (iii) ethylene, It is a copolymer with a propylene 
or the alpha olefin of C4-C8. the thermoplastic olefin which contains an insoluble copolymer in a 
xylene about 3% to about 40% with ambient temperature — since — the approach according to claim 
10 it is chosen out of the group which changes and a constituent has the bending elastic modulus of 
less than 1200 MPas more greatly than 150MPa. 
[Claim 12] The approach according to claim 10 a monomer is styrene. 

[Claim 13] The approach according to claim 10 monomers are styrene, alpha methyl styrene, and a 
maleic anhydride. 

[Claim 14] The approach according to claim 10 monomers are methyl methacrylate and methyl 
acrylate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to heat stabilization of the graft copolymer of a 
propylene polymer ingredient. 

[Description of the Prior Art] the product of the location where, as for polyolefine, prolonged 
activation is generally demanded or demanded ~ or those products are used in the location which 
accelerates the rate of the oxidation degradation in a polyolefine constituent, which is generally 
called "heat aging" and which is put to whenever [ temperature-up ]. Thus, as for polyolefine, it is 
indispensable to be maintained during the period of the request of the elongation and tensile strength 
of whenever [ those original property, for example temperature up, ] for activation. That it is useful 
to an improvement of heat aging of thermoplastic elastomer has well-known zinc salt of a mercapto 
compound, for example, 2-mercaptobenzothiazole, 2-mercapto torr imidazole, and 2- 
mercaptobenzimidazole as indicated by the U.S. Pat. No. 5,196,462 description. Moreover, it is also 
indicated by the U.S. Pat. No. 5,158,997 description that a zinc mercapto compound can use it for 
thermoplastic elastomer combining a steric hindrance phenolic compound. 

[0002] Moreover, the zinc salt of a mercapto compound is used as the fire resistance and the smoke 
composition-proof constituent of various polymers. For example, it is indicated by the U.S. Pat. No. 
4,01 1,194 description that the zinc salt of 2-mercaptobenzothiazole, benzoxazole, and the 
benzimidazole is used for polystyrene as a smoke composition-proof in the case of combustion. The 
U.S. Pat. No. 4,857,673 description is indicating the activity of combination with the zinc salt of the 
hindered phenol in a fire resistance heat insulation constituent including the blend with an antimony 
compound, a lead compound, a peroxide curing agent and an ethylenehomopolymer or copolymers, 
those ethylene polymers, and other polymers, mercapto benzimidazole, or a mercapto tolyl 
imidazole. 
[0003] 

[Problem(s) to be Solved by the Invention] Moreover, heat aging is a problem accompanying the 
graft polymer of polypropylene. However, the thermal oxidation stability of the polystyrene in which 
a graft polymer does not deteriorate independently unlike it of polyolefine a little, and the 
mechanism of degradation of other polymerization monomers which carried out the graft on 
polystyrene and the trunk of polypropylene has not denaturalized is high in comparison, and on the 
other hand, to oxidation, the trunk of polypropylene of polyolefine is dramatically sensitive and 
cannot use it without suitable stabilization. Thus, the want to the additive which improves heat aging 
of the propylene polymer ingredient in which various monomers carried out graft polymerization 
still exists. 
[0004] 

[Means for Solving the Problem] The constituent of this invention at the trunk of (1) propylene 
polymer ingredient (a) vinyl permutation aromatic compound, (b) Unsaturated fatty acid or its ester, 
the anhydride of (c) partial saturation aliphatic series dicarboxylic acid, and (d) — the graft 
copolymer which carried out the graft polymerization of the polymerization monomer chosen from 
the group which consists of those mixture — (2) About 0.05% - about 0.5% per total weight of a 
constituent of steric hindrance phenolic compound, And it consists of about 0.5% - about 5.0% per 
total weight of (3) constituents of zinc 2-mercaptobenzothiazole, zinc 2-mercapto torr benzothiazole, 
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or zinc 2-mercapto benzimidazole. 

[0005] Moreover, the constituent containing an inorganic bulking agent or a glass fiber was also 
prepared. A graft copolymer including the combination of the zinc salt of a hindered phenol and a 
mercapto compound shows the improved heat aging nature as compared with a constituent without 
this zinc salt. 

[The mode of implementation of invention] The propylene polymer used as a trunk of the graft 
polymer of this invention (a) — larger than 80 — preferably with the crystalline homopolymer of the 
propylene which has the isotactic characteristic of about 99, and the about 85 - (b) propylene When it 
is a crystalline copolymer with the olefin chosen from the group which consists of ethylene and the 
alpha olefin of C4-C10 and an olefin is ethylene When the maximum polymerization ethylene 
content is about 4 % of the weight preferably 10% of the weight and an olefin is an alpha olefin of 
C4-C10 The crystalline copolymer and the (c) propylene with which those maximum polymerization 
contents are about 16% preferably, and have a larger isotactic characteristic than 85 20% of the 
weight, It is a crystalline terpolymer with two sorts of olefins chosen from the group which consists 
of ethylene and the alpha olefin of C4-C8. When the alpha olefin content of the maximum 
polymerizations C4-C8 is about 16 % of the weight preferably 20% of the weight and one of the 
olefins is ethylene The maximum polymerization ethylene content is the crystalline terpolymer in 
which it is about 4 % of the weight preferably, and has a larger isotactic characteristic than 85, and 
[0006] 5% of the weight, (d) an olefin polymer constituent — it is — (i) — the propylene 
homopolymer which has about 85% - about 99% of isotactic characteristic preferably about 80% to 
about 99% — Or the copolymer of the (a) propylene and ethylene, the (b) propylene, ethylene, and a 
CH2=CHR alpha-olefin (here, R) By the copolymer chosen from the group which consists of the 
alpha-olefin defined by the (c) propylene and (i), and (b) and it was the straight chain or the 
branched alkyl group of C2-C8 About 85% to about 99%, about 90% - about 99% of propylene is 
contained preferably, and are larger than about 80%. To about 98% The desirable copolymer which 
has an isotactic characteristic to about 98% more greatly than 85% About 10% - about 50 % of the 
weight, Most preferably about 10% to about 40% About 20% - about 35%, (ii) It is a linear 
copolymer intrinsically [ the semicrystallinity which has about 20% - about 60% of degree of 
crystallinity by the differential scanning calorimeter ]. (a) The ethylene which contains ethylene 50% 
or more, a propylene, and the alpha-olefin which defined by (b) i (b) About 1% - about 10%, Contain 
both ethylene and an alpha-olefin about 80% to about 95% preferably about 50% to about 98%. The 
alpha-olefin which ethylene, a propylene and (i), and (b) defined, The alpha-olefin which (c) i (b) 
defined And 50% - 98%, It is chosen out of the group which consists of the alpha-olefin which is 
contained about 80% to about 95% preferably, and which was defined as ethylene by (i) and (b), it 
sets to a room temperature or ambient temperature, and is a copolymer insoluble to a xylene 
preferably about 3% to about 20% About 7% - about 15% and [0007] It is the copolymer of (a) 
ethylene and a propylene. 20% - less than 40%, (iii) Most preferably 20% to about 38% The 
copolymer of about 25% - about 38% of ethylene content, (b) It is the copolymer of ethylene, a 
propylene, and the alpha-olefin that (i) and (b) defined. About 1% - about 10% of alpha-olefins 
exists in about 1 % - about 5% of amount preferably. The copolymer the existing ethylene and whose 
alpha-olefin are 20% - less than 40%, And it is the copolymer of the alpha-olefin defined as (c) 
ethylene by (i) and (b). Preferably an alpha-olefin 20% to less than 40% 20% - about 38%, It is 
chosen out of the group which consists of the copolymer which contains about 25% to about 38% 
most preferably, and contains diene about 1% to about 5% preferably about 0.5% to about 10% in 
arbitration, and is xylene soluble in ambient temperature. It has the intrinsic viscosity of about 1 .7 - 
about 3.0 dl/g preferably about 4.0 dl/g. about 1.5- The total quantity of the ethylene unit in an olefin 
polymer constituent or an alpha-olefin unit or the total quantity of the unit of ethylene and an alpha- 
olefin The copolymer which is about 15% - about 35% when both exist in an olefin polymer 
constituent is included about 40% to about 70% preferably about 40% to about 80%, and it is [0008]. 
The total quantity of (ii) and (iii) is based on all olefin polymer constituents. It is about 65% - about 
80%. The weight ratio of (ii)/(iii) Less than 4.0 They are about 0.1 - abbreviation 0.3 preferably. The 
ethylene in (ii)+(iii), the alpha-olefin of C4-C8, or the total content of those combination Less than 
50%, are about 20% - about 45% preferably, and it is prepared by at least two steps of 
polymerizations. The olefin polymer constituent which has the bending elastic modulus of less than 
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150 MPas, Or the crystalline propylene homopolymer which is (e) thermoplasticity olefin and has a 
larger isotactic characteristic than 80, Or the copolymer of (a) ethylene and a propylene, (b) ethylene, 
It is the crystalline copolymer chosen from the group which consists of a propylene, a terpolymer 
with the alpha olefin of C4-C8, and the copolymer of (c) ethylene and the alpha olefin of C4-C8. It is 
the copolymer which has more propylenes [ than 85% ] content and a larger isotactic characteristic 
than 85 preferably about 10% to about 60% About 20% - about 50% and [0009] (ii) The copolymer 
of (a) ethylene and a propylene, (b) ethylene, It is the amorphism copolymer chosen from the group 
which consists of a propylene, a terpolymer with the alpha olefin of C4-C8, and the copolymer of (c) 
ethylene and the alpha olefin of C4-C8. Less than 70% of ethylene is included in arbitration 
including about 0.5% - about 10% of diene. Preferably a meltable copolymer about 20% to about 
60% to a xylene with ambient temperature About 30% - about 50% and (iii) ethylene, It is the 
thermoplastic olefin and **** which are a copolymer with a propylene or the alpha olefin of C4-C8, 
and contain an insoluble copolymer in a xylene about 10% to about 20% preferably about 3% to 
about 40% with ambient temperature. **** — it can do — a constituent — 150MPa — large — less than 
1200 MPas — desirable — about 200- it has the bending elastic modulus of about 200 to about 1000 
MPa(s) most preferably about 1 1 00 MPas. 

[0010] A room temperature or ambient temperature is -25 degree C. (d) And as an alpha olefin of 
useful C 4-8, butene-1, apentene -1, a hexene -1, 4-methyl-l-pentene, and octene -1 are mentioned 
by preparation of (e), for example. Generally diene is butadiene, 1, 4-hexadiene, 1, and 5-hexadiene 
or ethylidene norbornene, when it exists. Preparation of a propylene polymer ingredient (d) is 
indicated by the U.S. Pat. No. 5,212,246 description and the No. 5,409,992 description at the detail, 
and the disclosure is introduced here by reference. Preparation of a propylene polymer ingredient (e) 
is indicated by the U.S. Pat. No. 5,302,454 description and the No. 5,409,992 description at the 
detail, and the disclosure is introduced here by reference. A propylene homopolymer is a desirable 
propylene polymer trunk ingredient. The monomer which forms the polymer or copolymer which 
carried out the graft on the trunk of a propylene polymer ingredient (a) A vinyl permutation aromatic 
compound, for example, styrene, alpha, Para-methyl styrene, and p-t-butyl styrene, (b) Partial 
saturation aliphatic carboxylic acid and its ester, for example, an acrylic acid, Methacrylic acid; 
Acrylate ester; and methyl like methyl, ethyl, hydroxyethyl, 2-ethylhexyl, and butyl acrylate ester, 
Ethyl, butyl, benzyl, phenylethyl, phenoxy ethyl, epoxy ethyl, and methacrylate ester like 
hydroxypropyl methacrylate ester, (c) ~ (the anhydride of aliphatic series partial saturation 
dicarboxylic acid, for example, a maleic anhydride, and d) — those mixture — since — it is chosen out 
of the group which changes. As a desirable monomer, styrene, methyl methacrylate-KO-methyl 
acrylate, and a styrene-KO-alpha-methyl-styrene-KO-maleic anhydride are mentioned. 
[001 1] a monomer — per 100 sections of a propylene polymer ingredient — about 5- it is preferably 
added in the amount of the about 20 sections - the about 100 sections the about 240 sections. During 
graft polymerization, the polymerization of the monomer is carried out and it forms isolation, i.e., the 
non-graft polymer, or the copolymer of a certain amount again. A propylene polymer ingredient is 
continuation or a matrix phase, and the gestalt of a graft copolymer is a dispersed phase which 
polystyrene or other polymerization monomers make the graft and the non-graft. A graft copolymer 
can be built by the approach of the arbitration of the various approaches. One of those approaches 
includes the monomer which carries out a graft existing or forming an activity graft part on a 
propylene polymer ingredient by processing by the subsequent monomer, processing with the 
chemistry compound of others whose graft part is a peroxide or a radical polymerization initiator — 
or it is generable with the exposure by high energy ionization radiation. Chemical or the free radical 
generated in the polymer as a result of exposure processing forms an activity graft part on a polymer, 
and starts the polymerization of a monomer in those parts. The graft copolymer manufactured by the 
peroxide initiation graft approach is desirable. Preparation of a propylene polymer and the graft 
copolymer by contact to a radical polymerization initiator like organic peroxide and a vinyl 
monomer is indicated by the U.S. Pat. No. 5,140,074 description at the detail, and the publication is 
introduced here by reference. An olefin polymer is irradiated, preparation of the graft copolymer by 
subsequently processing by the vinyl monomer is indicated by the U.S. Pat. No. 5,41 1,994 
description at the detail, and the publication is introduced here by reference. Heat aging of the graft 
copolymer of this invention improves about 0.5% to about 5.0% on the basis of the total weight of a 
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constituent by using combination with about 0. 1 5% - about 0.20% of steric hindrance phenolic 
compound preferably about 0.05% to about 0.5% on the basis of about 1 .2% - about 1 .6% of zinc 2- 
mercapto benzimidazole, a zinc 2-mercapto torr imidazole or zinc 2-mercaptobenzothiazole, and the 
total weight of a constituent. 

[0012] As a steric hindrance phenolic compound suitable for using it by this invention For example 
2,6-di-t-butyl-p-cresol; Octadecyl-3- 3 - 5-G t-butyl-4-hydroxyphenyl propionate; N and N'-hexa 
methylenebis (3 5-G t-butyl-4-hydroxy-hydronalium cinnamate); hexa methylenebis (3 5-G t-butyl- 
4-hydroxy-hydronalium cinnamate) And tetrakis [methylene (3* and 5-G t-butyl-4-hydroxy- 
hydronalivim cinnamate] methane are mentioned.) Arbitrarily, this constituent can contain the 
propylene polymer ingredient of about 10% - about 70% of large molecular weight distribution 
preferably about 5% to about 90% about 2% to about 30% on the basis of the total weight of a 
constituent on the basis of the rubber component more than about 5% - about 1 5% of a kind, and the 
total weight of a constituent. A rubber component is chosen more than from a kind of the group 
which consists of (i) olefin copolymer rubber, a (ii) mono-alkenyl aromatic hydrocarbon-conjugated 
diene block copolymer, and (iii) core-shell rubber. All of these rubber components can also have an 
acid or anhydride functionality, as long as they may not have those functional groups. A desirable 
rubber component is (i) or (ii), and is either independent or combination. 

[0013] As suitable olefin copolymer rubber, partial saturation olefin copolymer rubber like ethylene / 
propylene monomer rubber (EPM), the ethylene/octene -1, saturation olefin copolymer rubber like 
ethylene / butene-1 rubber, and ethylene / propylene / diene monomer rubber (EPDM) is mentioned, 
for example. Desirable olefin copolymer rubber is ethylene/propylene, ethylene/butene-1, and - 
ethylene / octene 1 copolymer. A mono-alkenyl aromatic hydrocarbon-conjugated diene block 
copolymer can be A-B structure (or a jib lock), A-B-A structure (or triblock), radial (A-B) n types 
(being here n= 3 - 20%), or these structure types of combination, A blocks is a mono-alkenyl 
aromatic hydrocarbon polymer block each, and B blocks is a partial saturation rubber block each. 
The thing of various grade of this type of copolymer is marketed. As for this grade, structure, a 
center, and the molecular weight of an end block differ from the ratio of mono-AKENIRU aromatic 
hydrocarbon pair rubber. Moreover, a block copolymer can also be hydrogenated. General mono- 
alkenyl aromatic hydrocarbon monomers are styrene, ring permutation CI - C4 straight chain or 
branching alkyl styrene, and vinyltoluene. Styrene is desirable. As suitable conjugated diene, a 
butadiene and an isoprene are mentioned, for example. Desirable block copolymers are 
hydrogenation styrene / ethylene-butene-1 / styrene triblock copolymer. 

[0014] the weight average molecular weight Mw of a block copolymer — general — about 45,000- 
about 260,000g/mol — it is — about 50,000- the mean molecular weight of the range of about 
125,000g/mol is desirable from building the constituent with which they have the impact strength of 
the best balance, and rigidity. Moreover, although the block copolymer which has partial saturation 
and a saturation rubber block can also be used, the copolymer which has a saturation rubber block is 
desirable from the impact / rigid balance of the constituent containing them again, the weight ratio of 
the mono-alkenyl aromatic hydrocarbon pair conjugated diene rubber in a block copolymer — about 
5/95- about 50/50 - desirable - about [ about 10/90 - ] - they are 40/60 of range. The granule child 
of the bridge formation rubber phase the core-shell rubber component is having the surroundings 
enclosed by compatibility-ized shell, and usual contain a glassiness polymer or a copolymer. 
Generally a core is diene rubber like a butadiene or an isoprene, and polyacrylate. Generally shell is 
the polymer of two or more sorts of monomers chosen from styrene, methyl methacrylate, and 
acrylonitrile. Especially desirable core-shell rubber has a polyacrylate core. As a suitable impact 
modifier, for example Engage 8150 ethylene / octene -1 copolymer (marketed from DuPont-Dow 
Elastomers); EPM306P ethylene / propylene copolymer () [ Polysar Rubber Division ] of Miles,; 
marketed from Inc. And the Kraton FG1901X styrene / ethylene-butene-1 / styrene triblock 
copolymer rubber which denaturalized by Kraton RP6912 styrene / ethylene-propylene / styrene 
triblock copolymer rubber, and the maleic anhydride () [ Shell ] it is marketed from Chemical Co. — 
**** ^ is mentioned, the component of other arbitration — about 5- about 60 — desirable — about 5 
- about 40 Mw/Mn, and about 0.5- they are about 50 and the propylene polymer ingredient 
(BMWDPP) of the large molecular weight distribution which are a melt index for about 30g / [ about 
1 - ] 10 minutes, and 25 degrees C preferably, and have 98% or more of xylene insolubility most 
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preferably 96% or more 94% or more. The propylene polymer ingredient which has a large 
molecular weight distribution can be the homopolymer of a propylene, or the homopolymer of a 
propylene by which ethylene / propylene rubber impact denaturation was carried out, and a 
propylene homopolymer has a large molecular weight distribution. 

[0015] BMWD PP is at least two steps and can be prepared by the polymerization one by one under 
existence of Ziegler-Natta catalyst supported on the magnesium halide of an activity gestalt. A 
polymerization method occurs at a continuous process independently, and a polymerization happens 
under existence of the polymer from the process of precedence and a catalyst in each process. By the 
well-known approach, a polymerization method is the liquid phase, and is under existence of an inert 
solvent or un-existing, is a gaseous phase, or is a liquid-gaseous phase, is a gaseous phase preferably 
and can be performed also in a batch or a certain ****** format. BMWD Preparation of PP is 
indicated by the detail in the U.S. Pat. No. 5,286,791 description, and is introduced here by 
reference. Moreover, the constituent of this invention can contain CaC03 or an inorganic bulking 
agent like talc. About 20% - about 35% of this bulking agent exists in about 30% - about 35% of 
amount preferably. Moreover, a glass fiber can also be added as a reinforcement. When it exists, they 
are preferably used in about 30% - about 40% of amount about 20% to about 50% per total weight of 
a constituent. Generally a compatibilizer like maleic-anhydride denaturation polypropylene is used 
together with a glass fiber. It is marketed, for example, the polypropylene which denaturalized by the 
maleic anhydride of various amounts is Eastman Chemical Co. And it can obtain from Aristech 
Chemicals. A compatibilizer is used in about 1% - about 3% per total weight of a constituent of 
amount. 

[0016] Other additive, for example, pigment, slipping agent, waxes, oil, antitack agents, and anti- 
oxidation agents can also exist in a constituent. The test method used in order to evaluate a molding 
test piece is as follows. 

Tensile strength ASTM D-638-89 Yield point elongation ASTM D-638-89 Fracture point elongation 
ASTM D-638-89 Shore D degree of hardness ASTM D-2240 Melt index (230 degrees C, 3.8kg) 
ASTM A D- 123 8 polydispersed characteristic (P. I) is defined as the inverse number of the crossover 
multiplier obtained from G.R.Zeichner and P.D.Patel, "A ComprehensiveEvaluation of 
Polypropylene Metal Rheology", and Proc.2nd World Cong.on Chem.Eng., Vol.6, p.333, Montreal 
and a frequency-distribution scan that is indicated in 1981. An isotactic characteristic is defined as 
xylene insoluble content. The weight rate of the olefin polymer which dissolves in a xylene in a 
room temperature is determined by dissolving a 2.5g polymer in the 250ml xylene in a container 
with an agitator heated at 135 degrees C while stirring for 20 minutes. It cools at 25 degrees C, 
stirring a solution, and subsequently, it puts without stirring for 30 minutes, and solid content is 
made to sediment. This solid content is filtered through a filter paper, the remaining solution is 
heated together with a nitrogen style, and is evaporated, the vacuum drying of the solid content 
residue is carried out at 80 degrees C, and it considers as fixed weight. The weight rate of a polymer 
insoluble to a xylene is the isotactic characteristic of a polymer at a room temperature. The value 
which constitutes the isotactic characteristic of a polymer and which was acquired by this approach 
is substantially equivalent to the isotactic characteristic determined through the extract by the 
ebullition n-heptane with a definition. 

[0017] Intrinsic viscosity is 135 degrees C and is measured in a tetrahydronaphthalene. The degree 
of crystallinity of an ethylene copolymer is measured from the heat of fusion of a copolymer. The 
heat of fusion About the 5-10mg copolymer sample heated by part for 20-degree-C/ a differential 
scanning calorimeter — with — **** — U.Gaur and B.Wunderlich, J.Phys.Chem.Ref.Data, and 10(1) 
— It is determined assuming the 400-degree K heat of fusion of 1 00% crystal polyethylene to be 293 
J/g as indicated by 1 19 (1981). The rate of crystallinity ** the heat of fusion of a copolymer with the 
heat of fusion of crystal polyethylene 100%, and it is calculated by multiplying by 100. Gel 
permeation chromatography performed the determination of molecular weight. All heat aging trials 
were performed at 160 degrees C. This is very severe for polyolefine and this temperature must be 
noticed about a point higher than the temperature usually used. In the table, the sample which was 
not able to lose and test the consistency displayed it as "destruction." Generally, the sample which 
showed less than 50% of loss and/or the minimum weight loss with tensile strength is the 
comparison with the contrast which does not include the combination of zinc 2- 
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mercaptobenzothiazole or 2-mercapto benzimidazole, and a hindered phenolic compound, and 
showed improved heat aging. In this description, all sections and percents are weight, when there are 
no special directions. 
[0018] 

[Example] [Example 1] This example proves the effectiveness about heat aging when introducing 
the combination of the zinc salt of a mercapto compound, and a hindered phenol into the graft 
copolymer (PP-g-S) in which styrene carried out graft polymerization on the trunk of a propylene 
homopolymer. The propylene homopolymer used as a trunk polymer has an average melt index 
(MFR) for 20g / 10 minutes, and the **** bulk density (poured bulk density) of 0.340 - 0.345 g/cm3, 
and is marketed from Montel (U.S.). On the polypropylene trunk, at the graft temperature of 120 
degrees C, the above-mentioned peroxide-initiation graft polymerization method was used, and the 
graft of the monomer was carried out. The styrene of 45 weigjit sections was added per 
polypropylene 100 section. LupersolPMS50% in a mineral spirit (marketed from t-butylperoxy2- 
ethylhexanoate and Elf Atochem) was used as a peroxide initiator. The monomer was supplied by 
part for 0.9pph(s)/, and the monomer pair initiator mole ratio of 105 was used. 140 degrees C was 
raised in 60 minutes under the nitrogen purge of temperature after completion of a monomer and 
peroxide addition. 

[0019] In a table 1, an Irganox B-225 phenol system anti-oxidation agent is the blend with the one 
section of an Irganox 1010 tetrakis [methylene (3, 5-G t-butyl-4-hydroxy hydronalium cinnamate)] 
methane stabilizer, and the one section of an Irgafos 168 Tori (2, 4-G t-buthylphenyl) phosphite 
stabilizer, and is marketed from CIBA Specialty ChemicalsCorp. Some samples contained the 
Irganox 1010 anti-oxidation agent 0.2 pphs further. Zetax Zinc salt and ZMTI of 2- 
mercaptobenzothiazole The zinc salt of 2-mercapto benzimidazole is marketed from R.T.Vanderbilt 
Co. Inc. A sample is Haake Rheocord which carries out preliminary mixing, making it reversed by 
hand, and uses the 250g mixed head which subsequently has a Banbury mixing blade. It put into the 
internal mixer. The mixing chamber was made into the temperature of 1 80 degrees C, and the rotor 
rate was set to 1 OOrpm. Usually, mixing was continued until the fluidization which takes place 
within 2 minutes occurred, and it continued more than for about 2 minutes further. The contents of a 
mixer were divided into four parts, with the PHI compression moulding press, it pressed at 215 
degrees C and the compression molding plaque of lOcmxlOcm (4 "x4") was prepared from each 
part. The sample for a trial is Carver. The die cut was carried out using the press. The result of 
property assessment of each sample is shown in a table 1 . 
[0020] 
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[0021] Data show that improved heat aging is shown as compared with the sample in which a 
polypropylene-g-styrene constituent including the combination of a phenol system anti-oxidation 
agent and the zinc salt of a mercapto compound does not contain zinc. After 21 days, tensile strength 
could measure neither of the contrast, and weight loss is 37% in contrast 1 , and was not able to be 
measured by contrast 2. 

[0022] [an example 2] — this example — the zinc salt of a hindered phenolic compound and a 
mercapto compound — ** — the effectiveness about heat aging when introducing into the glass fiber 
consolidation constituent containing the graft copolymer to which styrene carried out the graft 
polymerization of the combination on the trunk of a propylene homopolymer is proved. The 
propylene homopolymer used as a trunk polymer is the same as the thing of an example 1 . The graft 
copolymer added per 100 sections of polypropylene, and the 85 sections of styrene, and prepared the 
monomer speed of supply like the example 1 except having considered as a part for lpph/. The used 
stabilizer package is the zinc salt of 0.07% of the weight per total weight of a constituent of calcium 
stearate, 0.175% of the weight of an IrganoxlOlO phenol system anti -oxidation agent or an 
IrganoxB-225 phenol system anti-oxidation agent, and 1.39% of the weight of Zetax 2- 
mercaptobenzothiazole, or zinc salt of ZMTI2-mercapto benzimidazole. It was PPG3232 glass fiber, 
and it had the chopped strand size of 3mm - 4mm (0.125-0.1875"), and fiber with a diameter of 10- 
14 micrometers by which size is carried out by the amino silane sizing agent was added in 30% of 
the weight of the amount. This glass fiber is marketed from PPG Industries Inc. The maleic- 
anhydride-graft polypropylene which has 1 .4% of maleic-anhydride content was added in 1 .39% of 
the weight of the amount as a compatibilizer. The sample was made into the compound at the barrel 
temperature of 230 degrees C with 40mmZSK extruder at screw rate 425rpm by 94kg (2101b) in 
regurgitation rate / time amount. As all objects for physical-properties measurement, the test bar of 
25.4mmx3mm (lxl / 8") was used. The test bar was a 5 unciae batten felt injection molding 
machine, is 246 degrees C (475 degrees F) in barrel temperature, and was made from the die 
temperature of 51 degrees C (125 degrees F). The result of property assessment is shown in a table 2. 

[0023] 
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[0024] Data show that the improved heat aging nature is shown as compared with the hindered 
phenolic compound and the constituent with which a glass consolidation polypropylene-g-styrene 
constituent including the combination of the zinc salt of a mercapto compound does not contain zinc 
salt. 

[0025] [an example 3] — this example — the zinc salt of a hindered phenolic compound and a 
mercapto compound — ** -- the effectiveness about heat aging by introducing into the impact 
denaturation glass fiber consolidation constituent containing the graft copolymer to which styrene 
carried out the graft polymerization of the combination on the trunk of a propylene homopolymer is 
proved. The propylene homopolymer used as a trunk polymer was the same as the example 1 . The 
graft polymer was prepared like the example 1. Subsequently the graft copolymer blended with the 
polydispersed characteristic (PI) of 7-12, and the polypropylene (BMWD PP1) (marketed from 
Montel (U.S.)) of the large molecular weight distribution which have a melt index (MFR) for 12.0g / 
10 minutes. BMWD added by each sample The amount of PP is shown in a table 3. The used 
stabilizer package is the zinc salt of 0.07% of the weight per total weight of a constituent of calcium 
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stearate, 0.175% of the weight of an IrganoxlOlO anti -oxidation agent, and 1 .4% of the weight of 
Zetax 2-mercaptobenzothiazole, or zinc salt of ZMTI2-mercapto benzimidazole. In a table 3, the 
glass fiber and the compatibilizer are the same as the thing of an example 2. Kraton RP6912 (the 
styrene / ethylene-propylene / styrene triblock copolymer containing styrene 29% and ethylene- 
propylene 71%), and the styrene / ethyl ene-butene-1 / styrene triblock copolymer containing 1% of 
maleic anhydrides by which the Kraton FG1901X graft was carried out are marketed from Shell 
Chemical Co. EPM306P (the random ethylene / propylene copolymer which has 57% of ethylene 
content) are marketed from Polysar Rubber Division of Miles and Inc. The sample was made into the 
compound, and it extruded at the barrel temperature of 240 degrees C with 40mmZSK extruder, and 
extruded by screw rate 450rpm by 90kg (2001b) in regurgitation rate / time amount. This compound 
sample was cast to the same test bar as an example 2. The result of property assessment is shown in a 
table 3. 
[0026] 



[A table 3] A table 3 







1 


2 


BMWD PP1(%) 


22.04 


21.337 


21.337 


PP-ff.S(%) 


22.04 


21.338 


21.338 




1.3 


1.3 


1.3 




35 


35 


35 


Kraton RP69 12 (%) 


6.46 


6.46 


6.46 


Kraton FG1901X(%) 


6.46 


6.46 


6.46 


Polysar EPM306P(%) 


6.46 


6.46 


6.46 


Irganox 1010(%) 


0.175 


0.175 


0.175 


Zetax(%) 




1.4 




ZMTI(%) 






1.4 




0.07 


0.07 


0.07 


























oH*ra mm) 








SlKQaft* (kg/cm 3 ) 
(psi) 


824 
(11730) 


692 
(9850) 


738 
(10510) 


»V <&WrM) (96) 


6.09 


12.85 


13.57 






0.85 


0.85 










1 6 OttfOtft 
(5 B) 








(kg/cm 2 ) 
(psi) 


309 
(4400) 


683 
(9728) 


736 
(10480) 
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37.5 


98.76 


99.7 


*w $m&> (%) 


1.3 


9.463 


13.7 




21.3 


73.64 


100.9 






0 


0 










(100) 








im^mt (kgfcra 2 ) 
(psi) 


337 
(4799) 


547 
(7784) 


802 
(11420) 


£s®3&g(%) 


40.9 


79.02 


108.9 


f*!5 (%) 


1.15 


8.582 


13.33 




18.9 


66.78 


98.2 






0 


0 










(200) 


mm 






(Psi) 




444 
(6324) 


599 
(8529) 






64.2 


81.15 


tttf W^) (%) 




1.244 


5.226 






9.68 


38.51 






27.65 


1.2 










(3 0 0) 




zm 




§l3it)^ (kg/cm 2 ) 
(psi) 






426 
(6063) 


®«^«(%) 






57.69 


WU (%) 






1.457 









9.53 



[0027] Data show that the improved heat aging nature is shown as compared with the hindered 
phenolic compound and the constituent with which an impact denaturation glass fiber consolidation 
polypropylene-g-styrene constituent including the combination of the zinc salt of a mercapto 
compound does not contain zinc salt. 

[0028] [Example 4] This example proves the effectiveness about heat aging when introducing into 
the impact denaturation constituent containing the graft copolymer to which styrene carried out the 
graft polymerization of the combination of a phenol system anti-oxidation agent and the zinc salt of a 
mercapto compound to 30% of calcium-carbonate bulking agent on the trunk of a propylene 
homopolymer. The propylene homopolymer used as a trunk polymer has an average melt index 
(MFR) for 9g / 10 minutes, and the **** bulk density of 0.340-0.345g/cm3, and is marketed from 
Montel (U.S.). The graft copolymer added per 100 sections of polypropylene, and the 85 sections of 
styrene, and prepared the monomer speed of supply like the example 1 except having considered as a 
part for lpph/. Subsequently a graft copolymer is BMWD of an example 3. BMWD which has a melt 
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index (MFR) for 1; l.Og of PP(s), and 10 minutes, and the polydispersed characteristic (PI) of 5.0- 
8.0 It blended with PP2 or 86% of BMWD propylene homopolymer matrix, and 14% of ethylene / 
propylene copolymer (50% of ethylene contents) (all are marketed from Montel (U.S.)). 30% 
Supercoat CaC03 marketed from ECC International was added by all samples. In a table 4, Kraton 
G1652 is styrene 29%, and the styrene / ethyl ene-butene-1 / styrene triblock copolymer rubber 
containing ethylene / 71% of butene-1 rubber intermediate blocks, and is marketed from Shell 
Chemical Co. EPM306P rubber is the same as a thing given in an example 3. The used stabilizer 
packages are the zinc salt of 0.07% of the weight per total weight of a constituent of calcium 
stearate, and 1 .39% of the weight of Zetax 2-mercaptobenzothiazole or the zinc salt of ZMTI2- 
mercapto benzimidazole, and 0.175% of the weight of an IrganoxlOlO phenol system anti-oxidation 
agent. The sample was made into the compound, and it extruded at the barrel temperature of 200 
degrees C with 34mm Leistritz extruder, and extruded by screw rate 375rpm by 18kg (401b) in 
regurgitation rate / time amount. This compound sample was cast to the same test bar as an example 
2. The result of property assessment is shown in a table 4. 
[0029] 



[A table 4] A table 4 





nmi 


MM 2 


1 


2 


3 ! 


BMWD PP1(%) 


52.0 


- 


50.845 


50.845 


. 


PP-S-S(%) 


7.26 


27.66 


7.02 


7.02 


26.265 


BMWD PP2<%) 




12.0 






12 


BMWD PP3(%) 




19.1 






19.1 


CaCO R (%) 


30 


30 


30 


30 


30 


Kraton G1652(%) 


5.25 


5.5 


5.26 


5.25 


5.5 


Polysar EPM306P(%) 


5.25 


5.5 


5.25 


5.25 


5.5 


Irganox 1010(%) 


0.175 


0.175 


0.175 


0.175 


0.175 


Zetax(%) 


- 


- 


1.39 




1.39 


ZMTI(%) 








1.39 






0.07 


0.07 


0.07 


0.07 


0.07 






































OH*H (MM) 












(kg/cm 2 ) 
fosi) 


280 
(3986) 


258 
(3675) 


234 
(3330) 


267 
(3798) 


243 
(3469) 


f*TJ* Q&mM.) (%) 


32.2 


19.1 


166 


410.9 


278.6 




2.394 


2.394 


0.8 


0.82 


0.82 














l 6 o e cu<D^{y: 

(5 3) 












5l3g*&ft (kg/cm 3 ) 
(psi) 


265 
(3778) 


255 
(3534) 


252 
(3591) 


282 
(4024) 


241 
(3428) 
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94.8 


96.2 


107.8 


105.9 


98.8 


totf OKBfaiO (%) 


22.3 


15.2 


23.38 


145 


14.97 




69.3 


79.6 


14.08 


35.28 


5.37 




0.8 


0.9 


0 


0 


-1.22 














(10 0) 












(psi) 


272 
(3876) 


257 
(3660) 


258 
(3670) 


263 
(3750) 


254 
(3622) 




97.2 


99.6 


110.2 


101.3 


104.4 


»rK oa^so (%) 


16.2 


10.3 


28.13 


78.1 


13.17 




60.3 


53.9 


16.9 


19 


4.7 




10.5 


16.9 


0 


-2.4 


-1.2 














(200) 












6l^t)§^ (kg/cm*) 
(psi) 


275 
(3921) 


230 
(3274) 


225 
(3201) 


266 
(3786) 


239 
(3402) 




98.4 


89.1 


96.1 


99.7 


98.1 


tttf (B£8r/» (%) 


9.9 


1.87 i 


2.557 


82.4 


4.779 




30.8 


9.8 


1.5 


20.1 


1.7 


SffifftftfK) 


29.5 


32.3 


0 


-2.4 


-1.2 














OOP) 












§1^9^ (kg/cm 2 ) 
(psi) 


mm 




75 
(1076) 


278 
(3962) 


102 
(1454) 


2§®3£fi(%) 






32.31 


104.3 


41.9 


tttF «^ (%) 






0.5861 


4.413 


0.8279 









0.375 


1.1 


1.34 



[A table 5] Table 4 (continuation) 
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4 


BMWDPP1(%) 


■ 


PP. K .S(%) 


26.265 


BMWDPP2<%) 


12 


BMWD PP3<%) 


19.1 


CaCO,(%) 


30 


Kraton G1652(%) 


5.5 


Polysar EPM306P(%) 


5.5 


Irganox 1010(%) 


0.175 


Zetax(%) 


- 


ZMTI(%) 


1.39 




0.07 


















3mV&m (kgfcm 2 ) 


253 
(3604) 


#t* ohmo (%) 


274.3 




0.8 






1 6 otwt^k 
(5 B) 




(kg/cm 2 ) 
(psi) 


260 
(3705) 




102.8 
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ttt* wmtD (%) 


113.5 




41.37 




•1.25 






(10 P) 




(kg/cm 2 ) 
(psi) 


256 
(3654) 




101.4 


\w «r>© (%) 


94.9 


^©f*W%) 


34.6 




-1.25 






(2 0 0) 




31^9 S£JT (kg/cm*) 
(psi) 


250 
(3570) 


£§©3£g(%) 


99.1 


#t* GKf^ (%) 


44.9 


2t®{*W%) 


16.4 




1.25 






(3 OP) 




31315^ (kgfcm*) 
(psi) 


139 
(1981) 


£t®&m%) 


54.97 


#tf (%) 


0.9449 




0.34 



[0030] Data show that the improved heat aging nature is shown as compared with the constituent 
with which an impact denaturation polypropylene-g-styrene constituent including an inorganic 
bulking agent and the combination of the zinc salt of a hindered phenolic compound and a mercapto 
compound does not contain zinc salt. 

[0031] [Example 5] This example proves the effectiveness about heat aging when introducing into 
the impact denaturation constituent containing the graft copolymer to which styrene carried out the 
graft polymerization of the combination of the zinc salt of a hindered phenolic compound and a 
mercapto compound to 35% of talc bulking agent on the trunk of a propylene homopolymer. The 
propylene homopolymer used as a trunk polymer is the same as that of an example 4. The graft 
copolymer added per 100 sections of polypropylene, and the 85 sections of styrene, and prepared the 
monomer speed of supply like the example 1 except having considered as a part for lpph/. 
Subsequently a graft copolymer is BMWD given in an example 4. It blended with PP2. > The 35% 
Jetfil625C talc (marketed from Luzenac America) which has 2-micrometer particle size distribution 
was added to both samples. The unusual appearance polyolefine (Het.polyorefin 1) which consists of 
40% of propylene homopolymer matrix, and 60% of ethylene / propylene copolymer (60% of 
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ethylene contents) was also added. In order to protect a stabilizer from compound-ization in the 
inorganic part of a constituent carried out by not stabilizing a polymer component, Epon 1 002F 
bisphenol A / epichlorohydrin resin (marketed from ShellOil Co.) was added. The used stabilizer 
package is zinc salt of 0.065% of the weight per total weight of a constituent of calcium stearate, 
0.1625% of the weight of an IrganoxB-225 phenol system anti-oxidation agent, and 1 .4% of the 
weight of ZMTI2-mercapto benzimidazole. The sample was made into the compound and it extruded 
as given in an example 4. This compound sample was cast to the same test bar as an example 2. The 
result of property assessment is shown in a table 5. 
[0032] 



BMWD PP2(%) 



PP-g-S(%) 



Hot, polyarefin 1(%) 



Irganox B-225(%) 



Epon 10O2F(%) 



ZMTI(%) 



Mm 



34.3725 



14.18 



20.77 



29.95 



0.1625 



0.065 



0.5 



34.3625 



13.78 



20.27 



29.46 



0.1625 



0.065 



0.5 



1.4 









ottm mm) 






3mV&m (kg/cm 2 ) 
(psi) 


296 
(4214) 


290 
(4133) 


G&mM) (%) 


8.78 


15.71 


life) 


2.43 | 


2.45 








l 6 o^-ccs^ft: 
(5 a) 






$m (kg/cm 2 ) 

(PSI) 


282 
(4015) 


291 
(4139) 




95.3 


100.15 


#t* mmM) (%) 


6.4 


10.27 




72.9 


65.37 
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uuufec*) 


0.1 


0.408 








(100) 






SmV&m. (kg/cm 2 ) 
(psi) 


284 
(4044) 


291 
(4151) 




96.0 


100.44 


#t* omM) (%) 


4.13 


10 




47.0 


63.65 




6.7 


0.408 | 








(2 0 0) 






(psi) 


223 
(3182) 


270 
(3841) 


2B@3£j&(%) 


75.5 


92.93 


#tf «Wf^C) (%) 


1.33 


4.214 




15.1 


26.82 




17.4 1 


0.408 








O o a) 


mm 




smv&m (kg/cm 2 ) 




164 
(2341) 






56.64 


#tf GKWf^) (%) 




1.15 






7.32 






6.12 



[0033] Data show that the heat aging nature improved as compared with a hindered phenolic 
compound and the constituent with which a talc restoration impact denaturation polypropylene-g- 
styrene constituent including the combination of the zinc salt of a mercapto compound does not 
contain zinc salt is shown. 

[0034] [Example 6] This example proves the effectiveness about heat aging when introducing into 
the impact denaturation constituent containing the graft copolymer to which methyl methacrylate- 
KO-methyl acrylate carried out the graft polymerization of the combination of the zinc salt of a 
hindered phenolic compound and a mercapto compound on the trunk of a propylene homopolymer. 
The propylene homopolymer used as a trunk polymer is the same as that of an example 4. The 
monomer used the above-mentioned peroxide initiation graft polymerization method, it is 1 1 5 
degrees C in graft temperature, and the graft was carried out on the trunk of polypropylene. Methyl 
methacrylate (per polypropylene 100 section 91.4 sections) and the methyl acrylate of 3.6pph(s) 
were added. The Lupersol PMS50% t-butylperoxy2-ethylhexanoate in a mineral spirit (marketed 
from Elf Atochem) was used as a peroxide initiator. The monomer was supplied by part for 0.9pph/. 
The reaction condition was maintained for 30 minutes at 1 15 degrees C after completing addition of 
a monomer and a peroxide. Subsequently, temperature was raised to 140 degrees C in 2 hours under 
the nitrogen purge. A graft copolymer is BMWD given in an example 4. It blended with PP2. The 
impact modifier used with a table 6 is Engage8150 ethylene / octene -1 copolymer (a comonomer 
content is 25%), and is marketed from DuPont-Dow Elastomers. The used stabilizer package is 0.1% 
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of the weight per total weight of a constituent of calcium stearate, 0.25% of the weight of an Irganox 
B-215 anti-oxidation agent and 1 .96% of the weight of Zetax zinc 2-mercaptobenzothiazole, or 
ZMTI zinc 2-mercapto benzimidazole. An Irganox B-215 phenol system anti-oxidation agent is the 
mixture of the Irganox 1010 anti -oxidation agent 1 section and the Irgafos 168 stabilizer 2 section, 
and is marketed from CIBASpecialty Chemicals Corp. The sample was made into the compound, 
and it extruded at the barrel temperature of 230 degrees C with 34mm Leistritz extruder, and 
extruded by screw rate 350rpm by 22kg (501b) in regurgitation rate / time amount. This compound 
sample was cast to the same test bar as an example 2. The result of property assessment is shown in a 
table 6. 

[0035] 



[A table 7] A table 6 







1 


2 


PP. & .MMAPP(%) 


40.1 


40.1 


40.1 




44. DO 


4.z.Dy 




cm gage olaUyyb) 


1 K 

lb 


1 R 

1 o 


15 


irganox o*zio\v<>) 


ri ok 


fi OK 


□.25 




U.J. 


U.I 


0.1 


Zetas{%) 




1.96 










1.96 










o^ki mm) 








5155 Psasc wvtMJ 
(kg/cm 2 ) 
(psi) 


338 
(4820) 


333 
(4740) 


329 
(4693) 


/(fare /K*/-t. rt? > /Q/ \ 


4.19 


3.4 


4.19 




1.921 


1.95 


1.94 










1 6 OT£X-<D&<t 
(5 B) 








(kg/cm 2 ) 
fpsi) 


340 
(4849) 


322 
(4582) 


313 
(4463) 


tttf (%) 


22.8 


3.1 


284 




1.9 


1.936 


1.913 




1.1 


0.7 


1.4 
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(100) 








(psi) 


5 

(77.57) 


304 
(4326) 


311 
(4424) 


»V (P$tKA) (%) 


0.307 


2.76 


2.92 




1.65 


1.925 


1.915 




14.1 


1.3 


1.3 










(1 7 H) 








(kg/cm 2 ) 
(psi) 




216 
(3073) 


211 

(3009) 


#rjt <Bft£) (%) 




1.55 


2.08 






1.9 


1.89 






2.6 


2.6 










(2 4 H) 




mm 




(kg/cm 2 ) 
(psi) 






16 
(240.5) 








0.696 


S*g*J*M(g) 






1.766 








9 











(3 0 0) 








(psi) 
























ssm«%) 









[0036] Data show that the improved heat aging nature is shown as compared with the hindered 
phenolic compound and the constituent with which an impact denaturation polypropylene-g-methyl 
methacrylate constituent including the combination of the zinc salt of a mercapto compound does not 
contain zinc salt. 

[0037] [Example 7] This example proves the effectiveness about heat aging when introducing into 
the impact denaturation constituent containing the graft copolymer (PP-g-S/MA) to which styrene, 
alpha methyl styrene, and a maleic anhydride carried out the graft polymerization of the combination 
of the zinc salt of a hindered phenolic compound and a mercapto compound on the trunk of a 
propylene homopolymer. The propylene homopolymer used as a trunk polymer is the same as that of 
an example 4. The monomer used the above-mentioned peroxide initiation graft polymerization 
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method, and it is 90 degrees C in graft temperature, and it carried out the graft on the trunk of 
polypropylene. Alpha methyl styrene (44% of total monomer weight), styrene (19.6%), and a maleic 
anhydride (36.4%) were added with all the monomer addition levels of the monomer of per 100 
sections of polypropylene, and the 95 sections. The Lupersol PMS50% t-butylperoxy2- 
ethylhexanoate in a mineral spirit (marketed from Elf Atochem) was used as a peroxide initiator. The 
monomer was supplied by part for 0.75pphA The mole ratio of a monomer pair initiator was 100. 
The reaction condition was maintained for 30 minutes at 90 degrees C after completing addition of a 
monomer and a peroxide. Subsequently, temperature was raised to 140 degrees C in 3 hours under 
the nitrogen purge. A graft copolymer is BMWD given in an example 4. It blended with PP2 with 
Engage8150 ethylene / octene-1 copolymer rubber as an impact modifier. The used stabilizer 
package is 0.25% of the weight per total weight of a constituent of an Irganox B-215 anti -oxidation 
agent, 0.1% of the weight of calcium stearate and 1.96% of the weight of Zetax zinc 2- 
mercaptobenzothiazole, or ZMTI zinc 2-mercapto benzimidazole. It extruded like the publication in 
the example 6 except having made the sample into the compound and having considered as the barrel 
temperature of 240 degrees C. This compound sample was dried at 80 degrees C for at least 4 hours, 
before casting in order to remove surface moisture. The sample was cast to the same test bar as an 
example 2. The result of property assessment is shown in a table 7. 
[0038] 



[A table 8] A table 7 







1 


2 


PP-g--S/MA(%) 


40.1 


40.1 


40.1 


BMWD PP2(%) 


44.55 


42.59 


42.59 


Engage 8150(%) 


15 


15 


15 


Irganox B-216(%) 


0.25 


0.25 


0.25 




0.1 


0.1 


0.1 


Zetax(%) 




1.96 




ZMTI(%) 






1.96 










mm 








(kg/cm 2 ) 
(psi) 


320 
(4561) 


312 
(4450) 


326 
(4646) 


#tf Q&tkM) (%) 


3.97 


3.75 


3.88 




1.932 


1.939 


1.937 










1 6 O^X*<7>%<k 

(5 a) 








(kg/cm 2 ) 
(psi) 


309 
(4399) 


303 
(4316) 


301 
(4292) 


(PtttoSO (96) 


16 


3.49 


5.98 


3*«M*ms(B) 


1.939 


1.914 


1.943 




+0.4 


1.3 


+0.3 
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(100) 








3131 9 

(kgVcm 2 ) 
(psi) 


133 
(1896) 


296 
(4239) 


301 
(4295) 


#tf (^^) (%) 


1.2 


3.96 


5.96 




1.89 


1.93 


1.92 




2.2 


0.5 


0.8 










(1 7 B) 








(kg/cm 2 ) 
(psi) 




110 
(1568) 


266 
(3789) 


#tf 0$£^) (%) 




0.895 


2.16 






1.92 


1.91 






1 


1.4 










(24 B) 




mm 




(kg/cm 2 ) 
(psi) 






253 
(3604) 


#V 0*RA) (%) 






1.55 








1.915 








1.2 











(3 0 B) 








(kg/cm 2 ) 
<psi) 








#Xf (PMfcft) (%) 

























[0039] Data show that the improved heat aging nature is shown as compared with the hindered 
phenolic compound and the constituent with which impact denaturation polypropylene-g-alpha 
methyl styrene / styrene / maleic-anhydride constituent including the combination of the zinc salt of 
a mercapto compound do not contain zinc salt. 

[0040] [Example 8] This example proves the effectiveness about heat aging when introducing into 
the impact denaturation constituent containing the graft copolymer (PP-g-S) to which styrene carried 
out the graft polymerization of the combination of the zinc salt of a hindered phenolic compound and 
a mercapto compound on the trunk of a propylene homopolymer. This constituent contains talc or 
CaC03 as a bulking agent. The propylene homopolymer used as a trunk polymer is the same as that 
of an example 4. The graft copolymer added per 100 sections of polypropylene, and the 85 sections 
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of styrene, and prepared the monomer speed of supply like the example 1 except having considered 
as a part for lpph/. A graft copolymer is BMWD given in an example 4. It blended with PP2 and 
unusual appearance polyolefine given in an example 5. CaC03 is indicated by the example 4. Talc is 
indicated by the example 5. Eponl002F bisphenol A / epichlorohydrin resin was added with the 
stabilizer package. The stabilizer package contains 0.13% of the weight per total weight of a 
constituent of an Irganox B-215 phenol system anti-oxidation agent, and 1.3% of the weight of 
ZMTI zinc 2-mercapto benzimidazole. The sample was made into the compound and extruded like 
the example 6. This compound sample was cast to the same test bar as an example 2. The result of 
property assessment is shown in a table 8. 
[0041] 



[A table 9] A table 8 





mm i 


MM 2 


1 


2 


CaCO, (%) 


35 




35 




$ (%) 




34.75 




34.75 




20.9 




on o 


on q 


BMWD PP2(%) 


23.47 


23.47 


00 1 7 


OO 1 T 


Het. polyoreiin l(%j) 


20.5 


20.5 


on k 


on k 


Epon 10O2F(%) 




0.25 




U.ZD 


Ireanox B-215(%) 


0.13 


0.13 


0.13 


0.13 








1 Q 


1 o 

1,6 












omm mm) 










\iigvcm ) 


ZOO 

(3345) 


Oul 


Zoo 


347 

fAQA Q^ 

(4y4o; 


i$v motM) (%> 


2.01 i 


1.99 


1.8 


2.24 




2.396 


2.395 


2.432 


2.429 












i 6 ot-ez^fc 

(5 0) 










(kg/cm 3 ) 

Cpsi) 


241 
(3430) 


249 
(3552) 


240 
(3420) 


342 
(4878) 


#V OWUO (96) 


1.88 


1.27 


1.88 


1.85 




2.375 


2.364 


2.432 


2.428 




0.9 


1.7 


0 


0.05 
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(100) 










(k & /cm^ 
(psi) 


46 
(661.1) 


275 
(3915) 


231 
(3290) 


303 
(4321) 


#tf O^ffcA) (%) 


0.62 


0.938 


1.65 


1.59 




2.14 


2.24 


2.42 


2.43 


__:&*(%) 


10.7 


6.5 


0.5 


0 












(i 7 a) 


mm 


mm 


mm 


mm 


(kgr/cm^ 
(psi) 









































[0042] Data show that the improved heat aging nature is shown as compared with the inorganic 
bulking agent, the hindered phenolic compound, and the constituent with which an impact 
denaturation polypropylene-g-styrene constituent including the combination of the zinc salt of a 
mercapto compound does not contain zinc salt. Other descriptions, advantages, and embodiments of 
this invention indicated here will become this contractor with the clear thing easily by reading the 
content of the above-mentioned disclosure. Although the specific embodiment of this invention was 
indicated by the considerable detail about this, a transformation and deformation of these 
embodiments will become effective, without deviating from the pneuma and the range of this 
invention by which the claim was indicated and carried out. 



[Translation done.] 
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